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Description 

METHOD FOR DETECTING FAULT OF OIL 
TEMPERATURE SENSOR FOR AUTOMATIC 

TRANSMISSION 

Technical Field 

[11 The present invention relates to a method for detecting a fault of an oil temperature 

sensor for an automatic transmission, and more particularly to a method for precisely 
determining other faults of the automatic transmission due to the fault of the oil 
temperature sensor by detecting an appropriate temperature of a transmission oil and 
decreasing the shock when changing speed of a vehicle by calculating a substituted oil 
temperature when the oil temperature sensor is out of order by using an estimated oil 
temperature in every driving mode of the vehicle. 

Background Art 

[2] A vehicle is installed with a variety of sensors and a controller. The controller may 

generate false alarms by detecting the operating state of an engine directly after the 
engine has been started or when a transient condition occurs such as when the pressure 
of fluids in the engine is rapidly increased. 

[3] Regardless of operating modes of the specific engine of the vehicle, since the 

vehicle installed with an automatic transmission is affected by the oil temperature and 
the viscosity change of the transmission oil, the hydraulic pressure of the automatic 
transmission is controlled based on the oil temperature of the automatic transmission 
oil measured by the oil temperature sensor when the vehicle speed changes. 

[4] In order to control overall operations of the automatic transmission by using a 

transmission control unit (TCU), the automatic transmission includes solenoid valves, 
installed to a valve body, for controlling the transmission oil passages and the oil 
temperature sensor. The hydraulic pressure is compensated according to the oil 
temperature changes by adjusting control signals applied to the solenoid valves alter 
detection of the oil temperature of the automatic transmission by the oil temperature 
sensor. 

[5] However, since the conventional art is restricted to determination of an electrical 

fault of the oil temperature sensor for detecting the oil temperature of the automatic 
transmission, a driver cannot easily manage the situation when the oil temperature 
sensor has a fault. 

[6] Moreover, since the conventional art does not provide a function for detecting the 
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appropriate oil temperature in the valves, wrong information due to the fault of the oil 
temperature sensor can be utilized as the conditions for determining whether the 
automatic transmission has a fault or not. For this reason, other faults can be in- 
correctly detected. 

Disclosure of Invention 

Technical Problem 

[7] Therefore, the present invention has been made in view of the above problems, and 

it is an object of the present invention to provide a method for detecting a fault of an 
oil temperature sensor of an automatic transmission, and for exactly processing 
abnormal diagnosis signals of the oil temperature sensor according to circumstances 
when the fault of the oil temperature sensor occurs, so as to prevent miscontrpl and the 
resulting discomfort which the user experiences due to the miscontrol. 

Technical Solution 

[8] Tn accordance with an aspect of the present invention, the above and other objects 

can be accomplished by the provision of a method for detecting a fault of an oil 
temperature sensor for a hydraulic controller of an automatic transmission by using an 
apparatus including an engine RPM detecting section 10, a transmission input shaft 
RPM detecting section 20, an oil temperature sensing section 30, a transmission 
control unit (TCU) 50, and a transmission clutch 70. 

[91 The engine RPM detecting section 10 detects RPM of a vehicle's engine and 

generates an electric signal based on the detected RPM of the vehicle's engine. The 
transmission input shaft RPM detecting section 20 detects engine RPM and generates 
an electric signal based on the detected driving RPM. The oil temperature sensing 
section 30 detects oil temperature of the automatic transmission and generates an 
electric signal based on the detected oil temperature. The transmission control unit 
(TCU) 50 receives the electric signals from the engine RPM detecting section 10 and 
the transmission input shaft RPM detecting section 20. The TCU 50 determines the 
state of the engine based on the received electric signals and determines the state of the 
oil temperature sensor, and generates a transmission clutch control signal cor- 
responding to the determined state. The transmission clutch 70 is operated by the 
signals from the TCU 50 and is driven through suitable hydraulic pressure. The 
method includes any one or more of the steps of 1) determining whether there is a fault 
of the oil temperature sensor by comparing a rninirnm output value of the oil 
temperature sensor with a maxirruii output value of the oil temperature sensor in 
every driving mode, 2) determining whether there is a fault in the oil temperature 
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sensor by detecting abnormal excessive increase and decrease of the oil temperature 
for a specific duration, 3) determining whether there is a fault in the oil temperature 
sensor in the stuck state in the driving mode where transmission oil temperature 
increases, and 4) determining whether there is a fault in the oil temperature sensor by 
detecting that the oil temperature exceeding a predetermined temperature when the oil 
temperature decreases after the engine is stopped. 

Advantageous Effects 

[10] As described above, according to the present invention, a variable indicating the oil 

temperature, to be considered when controlling the transmission clutch, is detected. 
When the detected oil temperature exceeds a predetermined value, the detected 
temperature is stored in a memory even after the engine is slopped. The value of the 
detected oil temperature is stored as oil temperature in the state of setting the pre- 
determined oil temperature and releasing the predetermined oil temperature when a 
transmission clutch is operated. Therefore, the transmission clutch can be operated 
without malfunction even where the atmospheric temperature is extremely changed. 

[11] According to the present invention, if an abnormal situation is caused by short, 

breaking, or abnormal characteristics of the oil temperature sensor when controlling 
the hydraulic pressure of the automatic transmission in the cold region, the miscontrol 
of the hydraulic pressure of the automatic transmission can be prevented by precisely 
processing the abnormal diagnosis signals of the oil temperature sensor according to 
the abnormal situation, so that the driver can drive the vehicle without difficulty in 
controlling the automatic transmission. 

[12] Although the preferred embodiments of the present invention have been disclosed 

for illustrative purposes, those skilled in the art will appreciate that various modi- 
fications, additions and substitutions are possible, without departing from the scope 
and spirit of the invention as disclosed in the accompanying claims. 

Description of Drawings 

[13] The above and other objects, features and other advantages of the present invention 

will be more clearly understood from the following detailed description taken in 
conjunction with the accompanying drawings, in which: 

[14] Fig. 1 is a block diagram illustrating an apparatus for detecting a fault in an oil 

temperature sensor of an automatic transmission utilized in the present invention; 

[15] Fig. 2 and Fig. 3 are a flow chart illustrating a method for determining whether 

there is a fault in an oil temperature sensor in every driving mode; 

[16] Fig. 4 and Fig. 5 are a flow chart illustrating a method for determining whether 
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there is a fault in an oil temperature sensor by detecting abnormal excessive increase or 

decrease fron normal oil temperature; 
[17] Fig. 6 and Fig. 7 are a flow chart illustrating a method for determining whether 

there is a fault in an oil temperature sensor in the stuck state; and 
[18] Fig. 8 and Fig. 9 are a flow chart illustrating a method for determining whether 

there is a fault in an oil temperature sensor by detecting an oil temperature when the 

engine is turned off. 

Best Mode 

[19] Hereinafter, a method for detecting a fault of an oil temperature sensor for a 

hydraulic controller of an automatic transmission according to a preferred embodiment 
of the present invention will be described as follows. 

[20] Fig. 1 is a block diagram illustrating an apparatus for detecting a fault of an oil 

temperature sensor of an automatic transmission employed in the present invention. 
The apparatus includes an engine RPM detecting section 10, a transmission input shaft 
RPM detecting section 20, an oil temperature sensing section 30, a transmission 
control unit (TCU) 50, and a transmission clutch 70. 

[21 ] The engine RPM detecting section 10 detects RPM of a vehicle's engine and 

generates an electric signal based on the detected RPM of the vehicle's engine. The 
transmission input shaft RPM detecting section 20 detects driving RPM and generates 
an electric signal based on the detected driving RPM. The oil temperature sensing 
section 30 detects oil temperature of the automatic transmission and generates an 
electric signal based on the detected oil temperature. The transmission control unit 
(TCU) 50 receives the electric signals from the engine RPM detecting section 10 and 
the transmission input shaft RPM detecting section 20. The TCU 50 determines the 
state of the engine based on the received electric signals and determines the state of the 
oil temperature sensor, and generates a transmission clutch control signal cor- 
responding to the determined state. The transmission clutch 70 is operated by a 
hydraulic pressure corresponding to the signals from the TCU 50. 

[22] The apparatus prevents the miscontrol of the hydraulic pressure of the automatic 

transmission by precisely processing the abnormal diagnostic signals of the oil 
temperature sensor according to the abnormal situation, when an abnormal situation 
occurs, so that the miscontrol and the resulting discomfort which the user experiences 
due to the miscontrol are prevented. 

[23] The engine RPM detecting section 10 detects the RPM of the vehicle's engine and 

generates an electric signal according to the detected RPM. The transmission input 
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shaft RPM detecting section 20 detects the driving RPM and generates the electric 
signal according to the detected driving RPM. 
[24] The oil temperature sensing section 30 detects the oil temperature of the automatic 

transmission and generates the electric signal according to the detected oil temperature. 
The TCU 50 receives the electric signals from the engine RPM detecting section 10 
and the transmission input shaft RPM detecting section 20 and determines the state of 
the engine based on the received electric signals. The TCU 50 determines the state of 
the oil temperature sensor by receiving the electric signal from the oil temperature 
sensing section 30, and generates the transmission clutch control signal corresponding 
to the determined state. 

[25] The transmission clutch 70 is operated by the hydraulic pressure corresponding to 

the signals from the TCU 50. 

[261 The TCU 50 receives signals fran a transmission gear detecting section 40 for 

detecting the state of change of speed of the automatic transmission and a vehicle 
speed detecting section 60 for detecting a vehicle's speed. 

[27] In the preferred embodiment of the present invention, excessive increase or 

decrease of signals from the oil temperature sensor and a stuck state fault are detected. 
Abnormal oil temperatures when the engine is turned off and oil temperature in each 
driving mode are estimated, so that the estimated oil temperatures are respectively 
used as substitutive oil temperatures when determining whether the oil temperature 
sensor has a fault or not, or when the oil temperature sensor has a fault. 

[28] Fig. 2 and Fig. 3 arc a flow chart illustrating a method for determining whether 

there is a fault of an oil temperature sensor in each driving mode. 

[29] As shown in Fig. 2 and Fig. 3, the method for detecting a fault of an oil 

temperature sensor for a hydraulic controller of an automatic transmission by using a 
determining means for detecting a fault of the oil temperature sensor based on 
temperature changes of transmission oil according to driving modes, includes the steps 
of S I) detecting a vehicle voltage inputted to the oil temperature sensor and comparing 
the detected vehicle voltage with a critical vehicle voltage (10V), S2) detecting an 
input voltage of the oil temperature sensor and comparing the detected input voltage of 
the oil temperature sensor with a lowest critical temperature (0. IV), S3) comparing the 
input voltage of the oil temperature sensor with a highest critical voltage (4.85V), S4) 
comparing the temperature of the engine coolant, RPM of the engine, and RPM of an 
output shaft of the automatic transmission with respective corresponding critical 
values, S6) comparing a timer with a critical time for detecting a fault, and S7) de- 
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termining that there is a fault in the oil temperature sensor due to a short of the oil 
temperature sensor or a shut-off of electric power. 

[30] In the step SI), the vehicle voltage inputted to the oil temperature sensor is 

ccmpared with the critical vehicle voltage (10V). If the vehicle voltage inputted to the 
oil temperature sensor is less than the critical vehicle voltage (10V), an initial state is 
started again. If the detected vehicle voltage is greater than the critical vehicle voltage 
(10V), it is determined that the oil temperature sensor is normal and an input voltage 
inputted to the oil temperature sensor is ccmpared with a lowest critical voltage (0.1 V) 
for determining whether there is a fault of the oil temperature sensor (Step S2). 

[3 1 ] The input voltage of the oil temperature sensor is ccmpared with the lowest critical 

voltage (0.1V) in the step SI). If the input voltage of the oil temperature sensor is less 
than the lowest critical voltage (0.1V), it is determined that there is a fault in the oil 
temperature sensor due to a ground short and all procedures are terminated. If the input 
voltage of the oil temperature sensor is greater than the lowest critical voltage (0. IV), 
the input voltage of the oil temperature sensor is ccmpared with a highest critical 
voltage (4.85V) for detecting the fault of the oil temperature sensor (Step S3). 

[32] In the step S3), if the input voltage of the oil temperature sensor is less than the 

highest critical voltage for detecting the fault of the oil temperature sensor, it is 
determined that the oil temperature sensor is normal and all procedures are terminated. 
If the input voltage of the oil temperature sensor is greater than the highest critical 
voltage for detecting the fault of the oil temperature sensor, temperature of engine 
coolant, RPM of the engine, and RPM of an output shaft of the automatic transmission 
are compared with respective corresponding critical values for detecting the fault (Step 
S4). 

[33] / In the step S4), the coolant temperature is compared with a critical coolant 

temperature (70 degrees centigrade). Also, the RPM of the engine is ccmpared with a 
critical engine RPM (lOOOrpm) for detecting a fault of a RPM speed of the engine, and 
the RPM of an output shaft of the automatic transmission is compared with a critical 
RPM (500 rpm) of the RPM of the output shaft of the automatic transmission. 

[34] As the result of the comparison, if all detected values do not exceed critical values, 

the timer is stopped and initiated, and the step S2) is repeated. If all detected values 
exceed critical values, the TCU 50 increases the timer and the timer is compared with 
the lowest critical voltage (0.1 V) for detecting the fault of the oil temperature sensor 
(Step S6). 

[35] In the step S6), if the timer is less than the critical time for detecting the fault of the 
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oil temperature sensor, the step S2) is repeated. If the tinier is greater than the critical 
time for detecting the fault of the oil temperature sensor, it is determined that there is a 
fault due to the short in the oil temperature sensor or a shut-off of the electric power 
(Step S7) and all procedures are terminated. 
[36] Fig. 4 and Fig. 5 are a flow chart illustrating a method for determining whether 

there is a fault of an oil temperature sensor by detecting abnormal excessive increase 
or decrease of an oil temperature. 
[37] As shown in Fig. 4 and Fig. 5, the method for detecting a fault of an oil 

temperature sensor of an automatic transmission by using a determining means for 
detecting the fault of the oil temperature sensor based on instant temperature changes 
per unit time of the automatic transmission, includes the steps of S 10) displaying (bit 
0=1) enabling/disabling modes of a junper fault detecting function among fault 
detecting functions for the oil temperature sensor, S20) confirming whether the engine 
is started or not, S30) comparing the vehicle voltage with the critical vehicle voltage 
(10V), S40) receiving present oil temperature as an initial oil temperature for detecting 
the fault of the oil temperature sensor, S50) comparing a jimp monitoring timer with a 
jumper fault determining time, S60) comparing a value of subtracting initial oil 
temperature for detecting a junper fault from a maximal measured oil temperature for 
determining the junper fault with a critical oil temperature rate of change for de- 
termining the jimper fault, S70) increasing a junper fault confirming timer, S80) 
comparing the difference between the maximal measured oil temperature for de- 
termining the junper fault and the initial oil temperature for detecting the junper fault 
with the critical oil temperature rate of change (10 degrees centigrade) for determining 
the junper fault, S90) comparing the junper fault confirming timer with a junper fault 
confirming time, and S 100) determining that there is a fault of the oil temperature 
sensor. 

[38] In the step S10), the enabling/disabling modes of a jumper fault detecting function 

arrong fault detecting functions for the oil temperature sensor are displayed (bit 0=1). 
In the step S 10), if the disabling mode (bit 0=0) of the junper fault detecting function 
is selected, all procedures are terminated. If the enabling mode (bit 0= 1 ) of the jumper 
fault detecting function is selected, it is confirmed whether the engine has been started 
or not (Step S20). If the engine has not been started, the step of confirming whether the 
engine has been started or not is repeated (Step S20). If the engine has been started, the 
vehicle voltage is compared with the critical vehicle voltage (10V) (Step S30). Tn the 
step S30), if the vehicle voltage is less than the critical vehicle voltage, the step of 
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comparing the vehicle voltage with the critical vehicle voltage (10V) is repeated. If the 
vehicle voltage is greater than the critical vehicle voltage, the TCU 50 receives the 
present oil temperature as the initial oil temperature for detecting the fault in order to 
ccmpare oil temperature changes per unit time (Step S40). 
[39] If the jump monitoring timer is less than the jumper fault determining time, the 

TCU 50 reads the iiBximal measured oil temperature of the jumper fault for de- 
termining the fault of the oil temperature sensor. The maximal measured oil 
temperature is measured by detecting the temperature rate of change. At this time, the 
TCU 50 receives the oil temperature of the automatic transmission and the step of 
ccmparing the junp monitoring timer with the jumper fault determining time is 
repealed. When the jump monitoring timer is greater than the jumper fault determining 
time, the value of subtracting the initial oil temperature frcm the maximal measured oil 
temperature is compared with the critical oil temperature rate of change for de- 
termining the jumper fault (Step S60). 
[401 In the step S60), when the difference between the maximal measured oil 

temperature and the initial oil temperature is less than the critical oil temperature rate 
of change, the step of ccmparing the vehicle voltage with the critical vehicle voltage 
(10V) is repeated. If the difference between the maximal measured oil temperature and 
the initial oil temperature is greater than the critical oil temperature rate of change, the 
jumper fault confirming timer is increased (Step S70). 
[41] In the step S80), if the difference between the ma»mal measured oil temperature 

and the initial oil temperature is less than the critical oil temperature rate of change for 
determining the jumper fault, the vehicle voltage is compared with the critical vehicle 
voltage (10V). If the difference between the maximal measured oil temperature and the 
initial oil temperature is greater than the critical oil temperature rate of change for de- 
termining the jumper fault, the jumper fault confirming timer is compared with the 
jumper fault confirming time (Step S90). 
[42] If the jumper fault confirming timer is less than a fault confirming time (3 sec) for 

determining a fault of the oil temperature sensor by delecting the temperature rate of 
change, the step of increasing the jumper fault confirming timer is repeated. If the 
jumper fault confirming timer is greater than a fault confirming time (3 sec) for de- 
termining fault of the oil temperature, it is determined that there is fault of the oil 
temperature sensor (Step S 1 00), and all procedures are terminated. 
[43] Fig. 6 and Fig. 7 are a flow chart illustrating a method for detecting a fault of an oil 

temperature sensor of an automatic transmission by using a determining means for 
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detecting the fault of the oil temperature sensor in the stuck state of a detected signal of 
the oil temperature sensor in a driving mode where transmission oil temperature 
increases. 

[44] As shown in Fig. 6 and Fig. 7, the method for detecting a fault of an oil 

temperature sensor of an automatic transmission by using a determining means for 
detecting the fault of the oil temperature sensor in the stuck state of a detected signal of 
the oil temperature sensor in a driving mode where transmission oil temperature 
increases, includes the steps of S 101) confirming whether enabling (bit l=l)/disabling 
(bit 1=0) modes of a stuck fault detecting function among fault detecting functions of 
the oil temperature sensor are displayed, S I 02) comparing a vehicle voltage with a 
critical vehicle voltage (10V), SI 03) comparing the transmission oil temperature with 
a mammal transmission oil temperature (50 degrees centigrade) for determining the 
fault of the oil temperature sensor in the stuck state, SI 04) confirming whether signals 
of engine RPM and RPM of an output shaft of the automatic transmission are normal 
or not, S105) determining whether a clutch is under control or not, S106) increasing a 
critical time measuring timer for detecting the fault of the oil temperature sensor at the 
stuck state, S107) comparing a value of subtracting initial oil temperature for detecting 
the stuck fault frcm the transmission oil temperature with a critical oil temperature rate 
of change (5 degrees centigrade) for determining the fault of the oil temperature sensor 
in the stuck state, SI 08) initiating the critical time measuring timer and setting the oil 
temperature of the transmission oil as an initial oil temperature for detecting the stuck 
fault, and SI 09) comparing the critical time measuring timer with the critical time for 
determining the fault of the oil temperature sensor in the stuck state. 
[45] In the step S101), if the disabling mode (bit 1=0) of the stuck fault detecting 

function is selected, all procedures are terminated. If the enabling mode (bit 1=1) ol 
the stuck fault detecting function is selected, the vehicle voltage is compared with the 

r 

critical vehicle voltage (10V) (Step S102). 

[46] In the step S 102), if the vehicle voltage is less than the critical vehicle voltage, all 

procedures are terminated. If the vehicle voltage is greater than the critical vehicle 
voltage, the transmission oil temperature is compared with the maximal transmission 
oil temperature (50 degrees centigrade) for determining the fault of the oil temperature 
sensor in the stuck state (Step SI 03). 

[47] In the step S 103), if the transmission oil temperature is greater than the maximal 

transmission oil temperature (50 degrees centigrade), all procedures are terminated. If 
the transmission oil temperature is less than the maximal transmission oil temperature 
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(50 degrees centigrade), it is confirmed whether the signals of engine RPM and RPM 
of an output shaft of the automatic transmission are normal or not (Step S104). 

[48] In the step S104), if the signals of engine RPM and RPM of an output shaft of the 

automatic transmission are abnormal, the critical time measuring timer is initiated, and 
the step S 103) is repeated. If the signals of engine RPM and RPM of an output shaft of 
the automatic transmission are normal, RPM of the output shaft of the automatic 
transmission is compared with critical RPM (500 rpm) of an output shaft of the 
automatic transmission for determining the fault of the oil temperature sensor in the 
stuck state (Step S105). In the step S105), engine RPM is compared with critical 
engine RPM (lOOOrpm) for determining the fault of the oil temperature sensor in the 
stuck state, and it is determined whether the clutch is under the control or not. 

[49] In the step S 105), if both RPM of the output shaft and engine RPM do not exceed 

the critical RPM and the critical engine RPM, the critical time measuring timer is 
maintained, and the Step S 103) is repeated. If both RPM of the output shaft and engine 
RPM exceed the critical RPM and the critical engine RPM, the critical time measuring 
timer is increased by the TCU 50 (Step S106). 

[50] In the step S107), the value of subtracting initial oil temperature for detecting the 

stuck fault from the transmission oil temperature is compared with the critical oil 
temperature rate of change (5 degrees centigrade) for determining the fault of the oil 
temperature sensor in the stuck state. 

[51 ] In the step S107), if the value of subtracting initial oil temperature from the 

transmission oil temperature is greater than the critical oil temperature rate of change 
(5 degrees centigrade), the critical time measuring timer is initiated and the oil 
temperature of the transmission oil is set to an initial oil temperature for detecting the 
stuck fault (Step S108). Then, the step S103) is repeated. 

[52] If the value of subtracting initial oil temperature frcm the transmission oil 

temperature is less than the critical oil temperature rate of change (5 degrees 
centigrade), the critical time measuring timer is compared with the critical time for de- 
termining the fault of the oil temperature sensor in the stuck state (Step SI 09). 

[53] In the step S109), if the critical time measuring timer is less than the critical time, 

the step SI 03) is repeated. If the critical time measuring timer is greater than the 

■ 

critical time, it is determined that there is the fault of the oil temperature sensor in the 
stuck state (Step S 109), and all procedures are terminated. 
[54] Fig. 8 and Fig. 9 are a flow chart illustrating a method for detecting a fault of an oil 

temperature sensor of an automatic transmission by detecting oil temperature of the 
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automatic transmission based on how long the engine has been turned off by using a 
determining means for detecting the fault of the oil temperature sensor. 

[55] As shown in Fig. 8 and Fig. 9, the method for detecting a fault of an oil 

temperature sensor of an automatic transmission by detecting oil temperature of the 
automatic transmission based on how long the engine has been turned off by using a 
determining means for detecting the fault of the oil temperature sensor, includes the 
steps of S201) confirming whether enabling (bit. 2=l)/disabling (bit 2=0) modes of the 
oil temperature sensor fault detecting function in the state when the engine is stopped 
at roan temperature for a long time, among fault detecting functions of the oil 
temperature sensor, are displayed or not, S202) confirming whether the engine has 
been started or not, S203) comparing a vehicle voltage with a critical vehicle voltage 
(10V), S204) receiving time of keeping the engine stopped at room temperature, S205) 
comparing the time of keeping the engine stopped at room temperature with a critical 
keep-in time for determining a fault of the oil temperature sensor in the engine stopped 
state, S206) confirming whether a temperature signal of engine coolant and a 
temperature signal of intake-air are normal or not, vS207) comparing the difference 
between the temperature of the engine coolant and the temperature of the intake-air 
with a temperature difference for determining the engine stopped fault, S208) 
comparing the difference between the oil temperature and the coolant temperature with 
the temperature difference for determining the engine stopped fault, and S209) de- 
termining a high temperature stuck fault. 

f56l In the step S201), it is confirmed whether enabling (bit 2=l)/disabling (bit 2=0) 

modes are displayed or not. In the step S201), if the disabling mode (bit 2=0) is . 
selected, all procedures are terminated. If the enabling mode (bit 2=1) is selected, it is 
confirmed whether the engine has been started or not (Step S202). 

[57] In the step S202), if the engine has not been started, the step S202) is repeated. If 

the engine has been started, the vehicle voltage is compared with the critical vehicle 
voltage (I0V) @tep S203). 

[58] In the step S203), if the vehicle voltage is less than the critical vehicle voltage 

(10V), the vehicle voltage is compared with the critical vehicle voltage (10V) again. If 
the vehicle voltage is greater than the critical vehicle voltage (10V), the TCU 50 
receives the time indicating how long the engine has been stopped at room temperature 
(Step S204), and the engine-stopped time is compared with the critical engine-stopped 
time (Step S205). 

[59] In the step S205), if the engine-stopped time is less than the critical engine-stopped 
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time, all procedures are terminated. If the engine-stopped time is greater than the 
critical engine-stopped time, it is confirmed whether the temperature signal of engine 
coolant and the temperature signal of intake-air are normal or not (Step S206). 

[60] In the step S206), if the temperature signal of engine coolant and the temperature 

signal of intake-air are abnormal, all procedures are terminated. If the temperature 
signal of engine coolant and the temperature signal of intake-air are normal, the 
difference between the temperature of the engine coolant and the temperature of the 
intakc-air arc compared with the temperature difference for determining the engine- 
stopped fault (Step S207). 

[61] In the step S207), if the difference between the temperature of the engine coolant 

and the temperature of the intake-air are greater than the temperature difference for de- 
termining the engine-stopped fault, all procedures are terminated. If the difference 
between the temperature of the engine coolant and the temperature of the intake-air are 
less than the temperature difference for determining the engine-stopped fault, the 
difference between the oil temperature and the coolant temperature are compared with 
a temperature difference for determining the engine-stopped fault (Step S208). 

[62] In the step S208), if the difference between the oil temperature and the coolant 

temperature is less than the temperature difference for determining the engine-stopped 
fault, all procedures are terminated. If the difference between the oil temperature and 
the coolant temperature are greater than the temperature difference Tor determining the 
engine-stopped fault, it is determined that there is a high temperature stuck fault in the 
oil temperature sensor (Step S209). 

[63] Although the preferred embodiments of the present invention have been disclosed 

for illustrative purposes, those skilled in the art will appreciate that various modi- 
fications, additions and substitutions are possible, without departing Iron the scope 
and spirit of the invention as disclosed in the accompanying claims. 



